This study uses hierarchical linear regression modeling to analyze sources of variation in the developmental pathways of mother-infant relationships and to search for behavioral discontinuities. The data come from 23 mother-infant dyads of baboons (Papio hamadryas), whose interactions were recorded longitudinally during the infants' 1st year of life. The infant's sex and the mother's age and reproductive experience accounted for part of the variation observed in the developmental pathways of 11 of 20 behavioral measures analyzed; however, some of them did so only in some periods but not in others. The authors proposed that this can reflect the occurrence of reorganizations or discontinuities in the mother-infant relationship that can be related to important life events such as the mother's resumption of sexual activity.
and social competence later on (i.e., juvenescence, adolescence, and adulthood; Suomi, 1989 Suomi, , 1995 Suomi, , 1997 Suomi, Novak, & Well, 1996) and, ultimately, for their reproductive success (Collinge, 1991; Fairbanks, 1996) . In fact, the physiological and psychological mechanisms that regulate the individuals' behavior at all ontogenetic stages are strongly influenced by the nature of this very early relationship (Kraemer, 1992; Suomi, 1989 Suomi, , 1995 ; see also Hofer, 1987) . Moreover, the nature of their relationship may in turn influence the mother's reproductive success (Berman, Rasmussen, & Suomi, 1993; Fairbanks, 1996; Nicolson, 1982 Nicolson, , 1987 Simpson, Simpson, Hooley, & Zunz, 1981) .
Mother-infant relationships among primates are highly variable both within and between species (Fairbanks, 1996 (Fairbanks, , 2003 Maestripieri, 1994 Maestripieri, , 2001 Nash & Wheeler, 1982; Nicolson, 1987 Nicolson, , 1991 Schino, D'Amato, & Troisi, 1995) . The variables most commonly analyzed to account for this variation have to do both with characteristics of the relationship partners, for example, the sex of the infant and the age, parity, reproductive experience, and dominance rank of the mother (Berman, 1984; Fairbanks, 1996; Nash & Wheeler, 1982; Nicolson, 1987 Nicolson, , 1991 Schino et al., 1995) , and with characteristics of the developing mother-infant dyad's social milieu and ecological setting (Altmann, 1980; Berman, 1984 Berman, , 1988 Berman, Rasmussen, & Suomi, 1997; Maestripieri, 1998; Rosenblum & Paully, 1984; Simpson, 1988) . Although it is clear that both dimensions should be expected to interact with one another at varying extents, the impact of this interaction effect is as yet poorly understood. In fact, the study of the effects of each of these variables and of its interactions has often yielded inconsistent results across studies within and between species (e.g., Berman, 1984; Fairbanks, 1996; Nash & Wheeler, 1982; Nicolson, 1987; Schino et al., 1995) .
In regard to studies of baboons (Papio spp.), Altmann found that the best predictor of individual differences in mothering style was the mother's dominance status (Altmann, 1978 (Altmann, , 1980 Altmann & Samuels, 1992) . She found no effect of infant sex or mother age. In contrast, Nicolson (1982) reported no effect of maternal rank on the weaning process; she found, however, that the mother's age did influence her maternal style and that the infant's sex accounted for differences in infant carrying. By contrast, Rhine, Norton, and Westlund (1984) reported no differences in infant carrying associated to infant sex. Wasser and Wasser (1995) found that maternal style was associated to maternal dominance rank, and although they did not find any effect of infant sex, they reported an interaction effect between the mother's dominance rank and infant sex. Finally, Bentley-Condit (2003) reported statistically significant differences in a number of mother and infant behaviors as a function of infant sex during the first 14 days of life and no effect of maternal rank on mothering style.
Some studies documenting the time course of the mother-infant interaction in various primate species have noted that the rate of performance of the behavior patterns may exhibit abrupt changes across time, that the relative contribution of each partner to their relationship may change over time, that individual differences can be significant in some periods of the infant's early development but nonsignificant in others, and that certain variables may account for some of the individual differences found in some periods but not in others (e.g., Altmann, 1980; Hinde & White, 1974; Loy & Loy, 1987; Nicolson, 1982; Simpson, Simpson, & Howe, 1986; Tanaka, 1989) . These findings might be interpreted as indicating the occurrence of developmental discontinuities-that is, periods in which there may be major reorganizations in the relationship between the individual's behavior and the processes that control it (e.g., Bateson, 1978 Bateson, , 1981 Hinde & Bateson, 1984; Sackett, Sameroff, Cairns, & Suomi, 1981) .
We have conducted a longitudinal study of the development of the social relationship of 23 mother-infant pairs embedded in a large, multilayered colony of hamadryas baboons (Papio hamadryas), during the infants' 1st year of life. In a previous report (Hernández-Lloreda & Colmenares, in press), we described the characteristics of the developmental pathways followed by 27 behavioral measures of mother-infant interaction that were identified by means of multilevel growth-curve analysis (Hernández-Lloreda, Colmenares, & Martínez-Arias, 2003) . We have also proposed that the piecewise application of the hierarchical linear regression models (e.g., Bryk & Raudenbush, 1992; Van der Leeden, 1998) can be useful to come to terms with the study of discontinuities in behavioral development, as assessed by changes in the rate and/or the direction of the change and by changes in the degree of individual differences and the correlates of the underlying processes in different developmental periods (Hernández-Lloreda, Colmenares, & Martínez-Arias, 2004) . The goal of the present work was twofold. First, we use multilevel modeling to examine sources of variation in the developmental pathways of mother-infant relationships. In particular, we examined the effect of three predictor variables, the sex of the infant, and the age and reproductive experience of the mother. Second, because the majority of the age-related patterns of change in mother-infant relationships were found to have a break point (Hernández-Lloreda & Colmenares, in press), we then used two-piece linear regression growth models to find out if there was evidence for the occurrence of discontinuities (Hernández-Lloreda et al., 2004) .
Method

Subjects and Housing
The subjects of this study were 23 infants, including 9 males and 14 females (see Table 1 ). They were members of the colony of hamadryas baboons (Papio hamadryas) housed at the Madrid Zoo, which has been the subject of long-term research from 1972 until 2002 (Colmenares, 2004) . The colony was housed in a large compound consisting of an outdoor enclosure measuring 36 m long, 26 m wide and 7 m deep and an attached indoor area. The outdoor enclosure is terraced and contains several climbing structures, a water-filled moat, and several islands (e.g., Colmenares & Gomendio, 1988) . Animals were fed once daily and running water was available ad libitum; they could enter and leave the indoor rooms at will. The observational study reported here was conducted from August 1986 to February 1989, when the colony consisted of 48 -61 individuals organized into 5 one-male/multifemale reproductive units. The social organization and mating system of this colony (Colmenares, 1992 (Colmenares, , 2004 have been found to resemble those described for their wild counterparts (e.g., Kummer, 1984) .
Procedure
We used focal-animal sampling methods (Altmann, 1974) , observing each infant for four to nine 15-min sessions every 2-week period from birth to 380 days of age (i.e., 100 -225 15-min sessions per subject). Next, each subject's data were pooled per 2-week period, which is referred to as age interval, so that each subject's growth data comprised 25 age intervals altogether. The average number of infants sampled per age interval was 18.3 (range ϭ 14 -20). Each sampling day, focal subjects were chosen on a rotating schedule. To increase independence, we did not sample infants more than once in a day. During the focal-infant sessions, we collected all the occurrences of any social interaction (from a previously established behavioral catalog) involving the focal subject and any other member of the colony. Before starting, at 5 and 10 min into the focal session, and after finishing the focal session, we took instantaneous sample points, recording the identities of all the focal infant's neighbors, using four mutually exclusive categories of spatial states: in ventral contact, in contact, within 50 cm, and between 50 and 150 cm. Observations were written directly on checksheets that consisted of 60 partitions, each denoting one 15-s interval 
Behavioral Measures
Elsewhere (Hernández-Lloreda & Colmenares, in press, Table 1), we have reported the results of the two-level modeling of 27 behavioral measures, including 7 measures of mother-infant ventro-ventral contact, 7 measures of mother-infant contact, including maternal grooming, 6 measures of mother-infant proximity, 3 measures of maternal rejection, 1 measure of maternal restraint, and 3 measures of infant distress. In the present analysis, however, we examined the effect of three predictor variables on the developmental pathways of those behavioral measures found to exhibit an age-related pattern-that is, 20 out of 27 (see Table 2 ).
Data Analysis
This study is based on 673 hr of focal data collected with continuous recording (Martin & Bateson, 1993) , 161,644 interval samples, and 11,031 point samples. Proportion data were transformed by using arcsine square root of p (Y ϭ arc sin (͌p), where p was the proportion of time and frequency data were square root transformed, i.e., Y ϭ ͌ x, or, if the data included zero scores, 0.5 was added to all values, Y ϭ ͌ x ϩ 0.5 (e.g., Martin & Bateson, 1993) . The analysis was done in a two-step sequence (see Hernández-Lloreda et al., 2004 , for full details). First, we fitted two-level polynomial hierarchical models (Bryk & Raudenbush, 1987 Goldstein, 2003; Snijders & Bosker, 1999 ; see also Hernández-Lloreda et al., 2003) . This allowed us (a) to identify the average development trajectory and the individual differences around it for each behavior (Hernández-Lloreda & Colmenares, in press), (b) to analyze the effect of three predictor variables on the growth parameters (i.e., initial status, growth rate, and so on) of this study, and (c) to detect the presence of break points in the outcome measures of this study. The latter were defined as abrupt changes in the rate of change of the status of any given behavior over time, which typically involved a slope change from positive to negative (Hernández-Lloreda et al., 2004) . When such break points were detected, the second step in the procedure was performed; this consisted of fitting, for each candidate behavior, two-piece hierarchical linear models to the data involving the two periods of time, that is, before and after the break point in the outcome measure. The variable time was then recoded as described in Bryk & Raudenbush (1992;  see also Hernández-Lloreda et al., 2004) . This allowed us to explore if such break points were associated to changes in the correlates or predictors of the change, which was our criterion to postulate the existence of discontinuities. After fitting the final two-level models we assessed its validity by checking the tenability of the assumptions by means of the analysis of empirical Bayes residuals (Bryk & Raudenbush, 1992; Bryk, Raudenbush, & Congdon, 1996) . All the model assumptions were met by our data.
The Level 1 predictor variable was infant age. For Level 2, we analyzed three predictors: sex of infant, which was defined as a dummy coded variable using the values 1 (for males) and 0 (for females), and the mother's age (range ϭ 53-212 months) and reproductive experience, the latter being defined as the number of infants previously reared (range ϭ 0 -10) (Hernández-Lloreda et al., 2003) . Although the correlation between age and reproductive experience of the mother was relatively high (r ϭ .76, p Ͻ .001), the amount of variation not associated between the two variables was high enough (i.e., 42%) as to warrant the study of the effect of each separately. Infant sex did not correlate with maternal age or reproductive experience (r ϭ Ϫ.095 and Ϫ.197, n ϭ 23, respectively, p Ͼ .05). To run the analyses, we used the software packages HLM for Windows, version 4.01 (Bryk et al., 1996) and MlwiN version 1.00 (Goldstein et al., 1998) , and SPSS version 11.0.
Results Table 3 summarizes the main results yielded by the two-level polynomial hierarchical models fitted (see Appendix A). It shows that in 6 of the 20 behavioral measures of mother-infant interaction, some of the predictor variables analyzed accounted for a statistically significant portion of the variation observed in some of the growth parameters during the infant's 1st year of life. The behavioral measures were time in ventro-ventral transport, mother makes ventroventral contact, infant breaks ventro-ventral contact, mother breaks contact, mother grooms, and mother leaves. It also shows that the developmental trajectories of 14 behavioral measures exhibited a break point; the age at which this took place varied from 3.0 to 9.5 months (M ϭ 5.14 Ϯ 1.78 months). Table 4 summarizes the main results of the two-piece hierarchical regression analyses fitted to the 14 behavioral measures whose developmental pathways presented a break point (see Table 3 ). In 8 of the 14 analyses, one or more predictors were found to account for part of the variation observed in the parameters of change before and/or after the break point.
Sex of the Infant
The sex of the infant predicted the performance of two mother behaviors (i.e., breaking contact and grooming; see Tables 3 and 4) , one infant behavior (i.e., approaching; see Table 4 ), and one spatial measure (i.e., time spent within 50 cm; see Table 4 ). During their infant's first 6.5 months, mothers broke contact with them more often and exhibited a sleeper growth rate if they were females than if they were males (see Figure 1a) . At birth, the mothers also groomed their infants more often if they were females than if they were males; this initial difference gradually decreased with time (see Figure 1b) . Although initially male and female infants did not differ from one another in the rate at which they approached their mothers, the growth rate became higher for females than for males during the first 5.5 months. Afterward, the decreasing growth rate did not differ between the sexes, although the females continued to exhibit higher scores of approaching their mothers (see Figure 1c) . Finally, it was found that male infants spent more time within 50 cm of their mothers than female infants did (see Figure 1d) .
Age of the Mother
This predictor accounted for differences in two mother behaviors and one spatial measure. These were leaving (see Tables 3 and 4) and grooming (see Table 3 ) and being within 50 cm (see Table 4 ), respectively. Younger mothers left their infants more often than did older mothers. Nevertheless, the piecewise analysis revealed that the Table 4 ). The number of parameters (␤) defining the model of development for each behavioral measure is determined by the shape of the estimated growth function fitted. In this study, the number of such parameters or coefficients of the polynomial function fitted varied from two (i.e., initial status or intercept and first term) for linear or first-order regressions up to four for cubic regressions (i.e., initial status and the coefficients of the linear, quadratic, and cubic terms). When the variation between subjects in a given parameter was statistically significant, we reported this as evidence for variation (i.e., "yes"), otherwise we considered that there was no (significant) variation. The body of the table also indicates which predictor variables, if any, were associated with the between-subject variation observed in any given parameter. "None" means that the variation was not associated with any of the predictors studied. The percentage of variation accounted for by the predictors is given. Whenever a break point in the growth curve was detected, the age (in months) at which this occurred is indicated.
variation in growth rate was explained by maternal age only before the infant reached 8 months of age (see Figures 2a and 2b) . Younger mothers also spent more time near their infants, although this occurred only from 4.5 months onward (see Figure 2c ). In contrast, older mothers groomed their infants more often than did younger mothers over the whole period of study (see Figure 2d ).
Reproductive Experience of the Mother
The mother's reproductive experience was associated to the rate of performance of three mother behaviors (i.e., making ventral contact, breaking contact, and approaching; see Tables 3 and 4) , two infant behaviors (i.e., making and breaking ventral contact; see Table 4 ), and one measure of infant carrying (i.e., ventral transport; see Table 3 ). The infants of lower experienced mothers were more active in making and breaking ventral contact with them (see Figures 3a and 3b) . These mothers also exhibited higher scores in approaching (this only after 5.5 months) their infants as well as making and breaking ventral contact with them. (see Figures 3c, 3d, and 3e) . Finally, in regard to ventral transport, it was found that at first lower experienced mothers carried their infants ventrally more often than higher experienced mothers, although this difference vanished with time (see Figure 3f) . In three cases, the largest difference occurred at this very early stage and gradually decreased afterward (see Figures 3b, 3c , and 3f). Table 3 shows that the growth trajectories of 14 behavioral measures presented a break point (see Appendix B). The results of Table 3 , and Appendix B. Predictor variables analyzed in each period (i.e., 1 and 2) were infant sex (Sex), mother age (Age), and mother reproductive experience (Experience). Only three growth parameters can be analyzed in a two-piece hierarchical regression analysis, the initial status (or intercept), and the growth rates (i.e., slopes) for each period, that is, before and after the break point.
Evidence for Discontinuities
the two-piece hierarchical regression analyses summarized in Table 4 indicate that, in five of these measures, the correlates of the change differ from one period to another, which might be taken as evidence for a reorganization in the mother-infant relationship. Thus, sex of the infant was a predictor of variation in the growth rate of mother breaks contact and of infant approaches in the first period but not in the second (see also Figures 1a and 1c) . Age of the mother accounted for variation in the growth rate of mother leaves only in the first period (see Figures 2a and 2b ) and of time within 50 cm in the second period (see Figure 2c) . The mother's experience accounted for the variation in the rate of approaches by the mother in the second period (see Figure 3e) . And, applying a less strict criterion for identifying possible discontinuities, one that only takes into account if individual differences in growth rate are statistically significant across time, it turned out that in three additional behavioral measures (i.e., time in contact, time in dorsal transport, and infant makes contact), the individual differences were significant only in one of the two periods of time (see Table 4 ).
Discussion
Early mother-infant relationships not only are known to have a significant impact on the partners' psychological well-being and physical health and survival, both in the short-term and in the long run (e.g., Suomi, 1989 ), but they may also have strong consequences for their reproductive success (e.g., Fairbanks, 1996) . Despite the strong selective pressures that are accordingly expected to shape the time course of mother-infant relationships, these have been shown to vary widely both within and between species (Berman, 1984; Fairbanks, 1996 Fairbanks, , 2003 Maestripieri, 1994; Nash & Wheeler, 1982; Nicolson, 1987; Schino et al., 1995) . Of the two major approaches to assessing the sources of variation underlying mother-infant relationships, that is, the characteristics of the partners and the characteristics of their social and ecological environments (see introduction), we adopted the first approach and focused on three predictor variables: the infant's sex, and the mother's age and reproductive experience. Although maternal rank has been shown to be a significant predictor in some studies (e.g., baboons : Altmann, 1978 : Altmann, , 1980 Altmann & Samuels, 1992; Wasser & Wasser, 1995; see however, Nicolson, 1982 ; for reviews see Berman, 1984; Fairbanks, 1996 Fairbanks, , 2003 Nash & Wheeler, 1982) , we did not assess its effect in the present analysis because this variable has proven difficult to measure in this species, as the rate of aggressive interactions among female hamadryas is low, except in large units, and often bidirectional (Colmenares, 2004) . The predictor variable reproductive experience of the mother has often been used as an index of the amount of kin that are available to a given infant (e.g., Berman, 1988; Berman et al., 1997) , that is, as Figure 1 . Plot of the developmental trajectories of the behavioral measures for which there were significant differences in growth parameters as a function of infant sex. a characteristic of the infant's social milieu. In the present study, however, it was only assessed as a characteristic of the mother, mainly because the sample sizes of available siblings at the time this study was carried out were too small.
Adequate comparisons across case studies are difficult to make, and hence generalizations must be treated with caution because they often vary importantly in the demographic, social, and ecological characteristics of the groups studied, in the data collection design used, and in the statistical methodology applied. Our sample included 23 mother-infant pairs, members of a colony of hamadryas baboons, with an average sample size of 18.3 subjects per age interval analyzed. The other quantitative studies of baboon mother-infant relationships have been conducted on groups of savannah baboons in the wild (Altmann, 1980; Nash, 1978; Nicolson, 1982; Rhine et al., 1984; Wasser & Wasser, 1995) or in captivity (Bentley-Condit, 2003) , with average sample sizes that vary considerably (e.g., Altmann used 18 pairs and an average of 7.5 subjects per age block; Bentley-Condit used 42 subjects for the first week and 36 subjects for the second week of age; Nash used 7 pairs and an average of 3.4 subjects per age block; Nicolson, 1982, used 26 pairs and an average of 16.2 subjects per age block). (Wasser & Wasser studied 18 infants from three troops but no information about actual sample sizes per age block was given; Bentley-Condit did not give any detail of the study group's size, composition, and social structure.) Our design was longitudinal, spanning the infants' 1st year of age, and the 100 -220 waves of data were pooled by 25 age intervals (i.e., 2-week time blocks). Nash and Altmann also studied the 1st year of age, but their data were pooled by month. Nicolson's (1982) study covered the 1st year and a half of age, and their data were analyzed by 2-month age blocks. Wasser and Wasser studied the infant's first 3 months of age, pooling the data by 2-week age blocks, and BentleyCondit's study covered the first two weeks of life, and the analysis included only two time points. The behavioral catalog analyzed in our study included 27 behavioral measures (Hernández-Lloreda & Colmenares, in press), although the analysis presented here only used the 20 measures that conformed to an age-related pattern (7 mother behaviors, 6 infant behaviors, and 7 behavioral states of proximity and contact). Some of the few quantitative studies conducted on the time course of the mother-infant relationship in baboons have focused on only one or a few behavioral measures (e.g., Altmann & Samuels, 1992 , and Rhine et al. used 1 measure; Bentley-Condit used 9 measures; and Wasser & Wasser used 3 measures). Finally, in regard to the statistical methodology applied, ours is the first study in which a multilevel modeling approach has been adopted, including polynomial and piecewise applications of the hierarchical linear regression analysis. This approach entails the analysis of the parameters of change that Figure 2 . Plot of the developmental trajectories of the behavioral measures for which there were significant differences in growth parameters as a function of maternal age. Maternal age was held constant at two values, 53 months old (young) and 212 months old (old).
define, for each behavior, the developmental pathway of each subject in the sample and the sample's average developmental trajectory. Furthermore, this analysis method allows the assessment of predictors of the individual differences in the parameters of change (Hernández-Lloreda & Colmenares, in press; Hernández-Lloreda et al., 2003 , 2004 .
Many of the outcome measures analyzed in this study can be interpreted as indices of maternal care and investment, of infant (in)dependence (and weaning), and of the role of each partner in the maintenance of the relationship, which, at this ontogenetic stage, is mainly concerned with contact and proximity measures (Berman, 1984; Fairbanks, 1996; Nash & Wheeler, 1982; Nicolson, 1987) . Individual differences in developmental pathways were statistically significant for the majority of the main growth parameters assessed (e.g., initial status, 15 of 20 measures or 75%; growth rate, 100%; see Table 3 ).
The present study found that sex had a significant effect on five growth parameters relating to four different behavioral measures (see Figure 1 ; Tables 3 and 4) . Empirical findings from the literature indicate that the infant's sex has no consistent effect on variation in primate mother-infant relationships (e.g., Berman, 1984; Fairbanks, 1996; Nash & Wheeler, 1982; Nicolson, 1987; Schino et al., 1995) . In regard to baboon studies, most authors have reported no overall significant effect of sex (Altmann, 1980; Altmann & Samuels, 1992; Nicolson, 1982; Rhine et al., 1984; Wasser & Wasser, 1995) . Nicolson (1982) reported sex-related differences for infant carrying (see, however, Altmann & Samuels and Rhine et al.) , and Bentley-Condit (2003) found that during the Figure 3 . Plot of the developmental trajectories of the behavioral measures for which there were significant differences in growth parameters as a function of maternal experience. Reproductive experience was held constant at two values, 1 infant (low) and 10 infants (high). first 2 weeks of age the infants' behavior and the way they were treated by their mothers were associated to their sex. From a proximate point of view, male and female infants would be expected to behave differently if they differed from each other in their physical and psychological development at birth and/or later on, or if their mothers treated them differently as a function of sex. In this respect, in the present study, mothers having daughters broke contact and groomed with them more often than did mothers having sons, and, in return, they were approached more often by their female infants than were the mothers of male infants by theirs. From an ultimate perspective, if infants were more costly to rear as a function of their sex, then mothers might be expected to vary their behavior accordingly (e.g., Clutton-Brock, 1991; Fairbanks, 2003; Trivers, 1974) . In this colony, however, we have found that neither the length of the postpartum amenorrhea period nor the length of the interbirth interval varied according to the sex of the infant (Colmenares, 1989) .
The mother's age had only a minor effect on the developmental pathways analyzed, that is, four growth parameters of four behavioral measures (see Figure 2 ; Tables 3 and 4), partly because most of the variation was explained by the mother's reproductive experience with which it was correlated (note that there was 58% of associated variance between these two variables). If grooming by the mother is seen as a form of maternal investment, then our results lend some support to Trivers' (1974) hypothesis that, because of their lower reproductive value, older mothers should show higher levels of maternal investment than younger mothers (see also Nicolson, 1982) . Nevertheless, it must be noticed that this pattern was only visible at birth and vanished gradually afterward (see Figure 2d ). In fact, the infants of older mothers appeared to be more independent from the age of 4.5 months onward, as they spent less time within 50 cm of them (see Figure 2c) . The mother's reproductive experience emerged as the most important predictor of individual differences in developmental pathways as it accounted for the variation observed in nine growth parameters of six behavioral measures (see Figure 3 ; Tables 3 and  4 ). The overall trend was both for higher experienced mothers as well as for their infants to exhibit lower scores in the behavioral measures analyzed than did lower experienced mothers and their infants (see Figure 3) . The results seem to indicate that the dynamics of contact and spatial interactions between lower experienced mothers and their infants involved more changes than that of the other mother-infant pairs. Whether this can be interpreted as a sign of higher protectiveness by lower experienced mothers (see Altmann, 1980; Schino et al., 1995) and/or anxiety (Maestripieri, 1993 (Maestripieri, , 2003 Schino et al., 1995) on the part of either partner remains to be elucidated. The additional finding that these mothers carried their infants more than did higher experienced mothers (see Figure 3f ) would also suggest that somehow the former were making an extra investment. Again, whether this was due to the mothers, who were more protective, and/or due to the infants, who were more demanding, we do not know at present.
Although many authors have reported the occurrence of abrupt changes in the status of mother-infant interactions over time and have noted that some predictors had a significant effect only in some periods of development (e.g., Altmann, 1980; Hinde & White, 1974; Nicolson, 1982; Simpson, Simpson, & Howe, 1986; Tanaka, 1989) , no attempts have been made at modeling these potential behavioral discontinuities in development. The hierarchical linear regression analysis performed in this study yielded mathematical descriptions of the behaviors' developmental trajectories, many of which turned out to have a break point, and the two-piece hierarchical regression models that were then fitted to these growth curves shed some light on the nature of some of the processes that can be operating (see Table 4 ). The analyses revealed that the individual differences in developmental trajectories varied over the two periods of time and so did the effect of the predictors. The break point occurred, on average, at the age of 5 months, which is roughly the average time when mothers resumed reproductive activity after the period of amenorrhea postpartum (i.e., 6.5 months after birth). Several authors have pointed out that the mother's resumption of ovarian activity and sexual behavior might be one of the key processes shaping the time course of development of mother-infant interactions (Berman, Rasmussen, & Suomi, 1994; Collinge, 1991; Fairbanks, 2003; Schino, Majolo, Ventura, Troisi, 2001; in baboons, see De Vore, 1963; Nash, 1978; Ransom & Rowell, 1972; see, however, Nicolson, 1982) . Our hypothesis is that such an event might contribute to the abrupt changes observed in the status of the behaviors across time, to the changes in the relation between the parameters of change and their predictors, to the occurrence of bursts of mother-infant conflict, and to the acceleration of the weaning process (Esteban & Colmenares, 2001) .
It has been rightly emphasized that many effects of the partners' characteristics (e.g., the infant's sex, and the mother's age and reproductive experience) on the variation in mother-infant relationships are most likely mediated by the characteristics of the developing dyad's social and ecological setting. Thus, some authors have noted that variation in levels of environmental stress, including social harassment, time budget constraints, and ecological demands, may account for some of the reported differences in mother-infant relationships both within groups and between species (Altmann, 1980; Barrett, Dunbar, & Dunbar, 1995; Maestripieri, 2001 Maestripieri, , 2003 Rosenblum & Paully, 1984; Simpson, 1988) . A challenge for the future will be to analyze data sets that allow for an adequate integration of these two major dimensions underlying the variation in the developmental pathways of mother-infant relationships. When this has been achieved, many of the reported inconsistencies across studies might turn out to make sense and, importantly, might remind us that the relation between the individuals and their environments is, and must be understood as, one of reciprocity and interpenetration (e.g., Gottlieb, 1998; Oyama, 2000) .
Appendix A Final Two-Level Polynomial Hierarchical Models Fitted
Final (conditional) hierarchical models for the six behavioral measures for which at least one of the predictors had a statistically significant effect on the variation in at least one of the growth parameters. Predictor variables: sex of the infant (SEX), age of the mother (MAGE), and reproductive experience of the mother (MRE). Fixed effects: ␥ 00 : mean initial status; ␥ 10 : mean first-order parameter; ␥ 20 : mean second-order parameter, ␥ 30 : mean third-order parameter. Random effects: U 0 : initial status Level-2 residuals; U 1 : first-order parameter Level-2 residuals: U 2 : second-order parameter Level-2 residuals; U 3 : third-order parameter Level-2 residuals; e ti : Level-1 residuals. Final (conditional) two-piece hierarchical models for the six behavioral measures for which there was a breakpoint during the first year of age and at least one of the predictors had a statistically significant effect on the variation in the initial status and/or in growth rate in at least one of the two periods of time (i.e., before versus after the breakpoint). Predictor variables were: sex of the infant (SEX), age of the mother (MAGE), and reproductive experience of the mother (MRE). 
